Objectives: To evaluate young women's awareness of ovarian reserve testing and oocyte cryopreservation (OC) and assess how testing ovarian reserve may affect the desire for fertility preservation.
W omen in the 21st century are increasingly delaying childbearing. 1 Some of the reasons to postpone pregnancy include the pursuit of education/career development, lack of a partner, and financial/emotional stability. [2] [3] [4] Age plays a major factor in fertility potential, but many women are unaware of the age when their fertility begins to decline. 3 As women delay childbearing, they may be interested in measuring their fertility potential. Anti-Mulleriam hormone (AMH) is a dimeric glycoprotein that serves as a marker of ovarian reserve. 5, 6 As women postpone childbearing and their ovarian reserve begins to decline, they may develop interest in fertility preservation. Oocyte cryopreservation (OC) is a method of preserving fertility. 7 OC is recommended before age 35, when women are still in their reproductive prime and produce quality oocytes; however, many women who become interested in this procedure are 35 to 39 years of age. 8 In 2012, the American Society for Reproductive Medicine established that OC is no longer experimental. Thus far, it has been shown to be a safe, successful procedure. 7, 9 Although data are still insufficient to recommend OC for elective purposes alone, this may change. 7 Graduate student and young professional women, including resident physicians, dedicate substantial time to career and academia, predisposing themselves to delaying childbearing. The purpose of this study was to evaluate the knowledge of fertility and preservation options among young women and how their perspective on this topic would change if decreased ovarian reserve was diagnosed.
Methods
Two separate tiers of the study were conducted. Tier 1 involved an institutional review board-approved survey at the University of Cincinnati that was distributed electronically to graduate student/young professional women 20 years old and older during March 2013. A link to the questionnaire (SurveyMonkey, Palo Alto, CA) was distributed via e-mail through school listservs and posted on Facebook pages. Participation was voluntary and the responses remained anonymous.
The questionnaire themes included age, relationship status, career/professional level, desire for childbearing, oocyte donation, and declining fertility. The survey took approximately 5 to 10 minutes to complete and consisted of up to 16 questions (Supplemental Fig. 1 , http://links.lww.com/SMJ/A84). The questionnaire was designed to evaluate the current knowledge of OC, interest in pursuing OC now or in the future, and interest in pursuing OC if knowledge existed of declining fertility.
The second tier of the study included an institutional review board-approved study at the University of Cincinnati among nonpregnant female obstetrics and gynecology (OBG) and other surgical specialty (OSS) residents and fellows. Pregnant women were excluded. Subjects were administered a survey to assess the knowledge of age-related fertility decline, ovarian reserve, fertility preservation awareness, and childbearing plans (Supplemental Fig. 2 , http://links.lww.com/SMJ/A85). Consents were obtained before completing the survey. AMH testing then was offered to all of the participants. All sera were collected at the University of Cincinnati Reproductive Research Office and analyzed by the local Quest Lab. AMH results were returned within 1 week in a sealed envelope via intradepartmental mail. A second survey (Supplemental Fig. 3 , http://links.lww.com/SMJ/ A86) was administered after participants received their results assessing how knowledge of ovarian reserve altered childbearing plans and interest in fertility preservation.
The descriptive statistical analyses were completed with SPSS versions 18.0 and 21 (IBM SPSS Statistics, Armonk, NY). Data were analyzed using analysis of variance, χ 2 , and Student t tests. A Pearson product-moment coefficient was calculated for AMH compared with age. Results were reported as means ± standard deviations and as percentages. P < 0.05 was considered significant.
Results
In tier 1, a total of 337 surveys were completed. Mean age was 25.5 ± 3.6 years (range 20-56). Employment status included graduate student (85.7%), professional without a graduate degree (6.8%), professional with a graduate degree (6.3%), and unemployed (1.2%). Of the students, 86.1% were medical, 11.8% were law, and 2% were other. The majority of the participants sampled were single (39.8%) and without children (94.7%; Table 1 ).
In tier 2, the average age of OBG physicians (n = 23) was 28.9 ± 2.1 years and the average age of OSS physicians (n = 19) was 29.3 ± 2.5 years (Table 2) . OSS physicians (68.4%) were significantly more likely than OBG physicians (21.7%) to describe their relationship status as single (P < 0.05).
The survey in tier 1 included an open-ended, free-text response question asking, "At what age do you believe your fertility begins to decline?" Participants believed the average age at which fertility begins to decline is 32.3 ± 4.1 years (range 18-52). Women older than 35 years believed that fertility begins to decline at a significantly older age compared with younger participants (P < 0.05). Women 20 to 25 years of age believed that the average age at which fertility begins to decline is 31.9 years, whereas women older than 36 years believed that fertility begins to decline at an average age of 40.7 years old.
The majority of participants (92.1%) in tier 1 were aware of the possibility of OC. When excluding medical students, the percentage of participants who were aware of the possibility of OC was 89.3%. Of all 337 participants included, 38.5% would consider using OC. When asked if they would consider freezing their oocytes if they were aware of declining fertility, the percentage increased to 60.3% (Fig. 1) .
In tier 2, 47.8% of OBG and 73.7% of OSS physicians stated that their careers had delayed their childbearing plans. OBG physicians were significantly more aware than OSS physicians of ovarian reserve testing and fertility preservation, 91.3% versus 15.8%, respectively (P < 0.05). Although all 42 participants in the second tier of the study were offered AMH testing, only 16 OBG and 9 OSS physicians actually chose to have blood drawn. The average AMH of OBG physicians was 4.11 ± 3.4 and the average AMH of OSS physicians was 2.9 ± 3.6, a difference which was not statistically significant.
In the follow-up survey after receiving AMH results in tier 2, single participants were less likely than married participants to Table 3) . The most common concern regarding OC in tier 1 was financial (Fig. 2) . Of the other choices provided, women also had "emotional" and "ethical" concerns with the procedure. If financial cost was a concern for women, it was hypothesized that more women may be interested in the procedure if a reduced price was offered in return for anonymous oocyte donation. Nonetheless, only 25.5% of participants would consider donating a portion of their oocytes in exchange for financial compensation. Approximately 34.2% said that they would consider donating their unused oocytes without compensation.
Discussion
There is an increasing trend to delay childbearing. In 1970, the average age of first-time mothers was 21.4 years, compared with 25 in 2006. In addition, the number of first births to women older than age 35 has increased. In 1970, only 1 in 100 first births occurred in women older than age 35, whereas in 2006, it was 1 of every 12.
1 There are many reasons that women may choose to delay childbearing, including pursuing advanced degrees, furthering one's career, waiting for financial stability, and finding the appropriate partner.
2-4 Education clearly influences childbearing decisions. Only 4% of women with a bachelor's degree or higher have children before age 20 compared with 58% of women with less than a high school diploma. 4 As women postpone having children, their ability to conceive may be affected by older age.
There are misconceptions among women regarding the effect of age on fertility. In tier 1, responses to the question of when fertility begins to decline ranged from 18 to 52 years. It is the role of the medical provider to educate young women about reproductive aging and ensure that patients are well informed of their options. Previous studies have investigated a woman's knowledge regarding her fertility and the possibility of OC. Belgian researchers found that 31.5% of the 1024 women surveyed responded as "potential freezers" when asked if they would consider freezing their oocytes for social reasons. 10 In Germany, the FertiPROTEKT registry data indicated an upward trend in the number of women inquiring about fertility preservation treatment.
11
The surveys included in the present study further illustrate that young professional women are interested in preserving their reproductive potential.
Women who are offered AMH testing may feel more empowered when making decisions that affect their future fertility. The findings indicate that if women knew that their reproductive status was declining, then they may be more interested in fertility preservation procedures. A similar survey conducted among healthcare professionals found that if the participant or the participant's partner was found to have decreasing fertility, 48% of those surveyed would try to have a child sooner and 21% would proceed with OC. 12 Another study of 328 American female college students found that approximately 53% would consider OC if their ovarian reserve was found to be low. 13 Nonetheless, as seen in the present study, even if offered the ability to test ovarian reserve, some patients may choose not to undergo this testing. In tier 2 of the study, 42 physicians were offered AMH testing and only 59.5% of these participants underwent evaluation. In the future, it may be interesting to examine why women defer this assessment.
Women also have many concerns regarding OC, with cost being the most challenging issue. More women may choose to undergo the procedure if it were offered at a lower cost. Options to decrease the cost may include offering compensation or a reduced fee if a portion of the oocytes were used for anonymous oocyte donation.
The concept of social OC has become a popular topic in the news media. A cover of Bloomberg Businessweek magazine in April 2014 14 read, "Freeze Your Eggs, Free Your Career," and the topic has been discussed on multiple television shows, including Good Morning America. Some businesses, including Apple and Facebook, have started covering the costs of OC. 15 A crosssectional study of a nationally representative population found that 72% of participants supported OC for delaying childbearing for career advancement and 63% supported OC if performed because of lack of a partner. 16 Although elective OC to defer childbearing should not be marketed or recommended for this sole purpose at this time, this may change with further research and data. 7 Limitations to the present study include the small sample size, with the majority of participants being medical students and OBG residents. There was difficulty in gaining access to institutional listservs at different graduate school facilities, and thus the population was limited. The responses may not reflect the belief of all young professional women; however, they do provide insight, which may be helpful for providers and guide future research.
Conclusions
Elective OC is becoming a popular topic and more young women are becoming aware of its availability. Women are unclear about when fertility begins to decline, and it is the role of the provider to counsel his or her patients regarding reproductive health. Reproductive potential is a concern for many women. As methods are developed to predict fertility status and if the cost is reasonable, the desire to proceed with OC will likely increase.
